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(57) ABSTRACT

A light-weight electric motor driven fluid pump assembly
having a molded thermoplastic housing of two parts which
form a fluid 1mpervious rotor chamber, a stationary shaft
journalled in the housing parts within the chamber and
carrying a magnetic rotor and a fluid impeller driven thereby.
The housing parts also define inlet and discharge ports 1n
communication with the rotor chamber adjacent the impeller
blades. One portion of the housing of one housing part
defines a cylindrical thin walled tubular configuration with
a cylindrical exterior surface for mounting a stator there-
about. The housing parts are welded together at mating
surfaces with the result that neither static nor dynamic seals
are required 1n the assembly.

6 Claims, 4 Drawing Sheets
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LIGHT-WEIGHT ELECTRIC MOTOR
DRIVEN FLUID PUMP ASSEMBLY

This application claims the benefit of provisional appli-
cation Ser. No. 60/238,143 filed on Oct. 6, 2000.

FIELD OF THE INVENTION

The present invention relates to a small light-weight
clectric motor driven fluild pump of the type having an
integrated motor and pump construction resulting 1n a sim-
plified design and a minimum of static and/or dynamic seals.

BACKGROUND OF THE INVENTION

Integrated electric motor-fluid pump assemblies have
hereto been available but have generally exhibited an undes-
ired complexity with a number of housing parts, protruding
rotor shafts, and both static and dynamic sealing require-
ments.

It 1s the general object of the present 1nvention to provide
a small light-weight electric motor driven fluid pump assem-
bly having a molded thermoplastic housing of no more than
two mating parts which form a fluid 1mpervious rotor
chamber and which journal a stationary shaft carrying a
magnetic rotor and a fluid impeller driven thereby, said
housing requiring neither static nor dynamic seals and
exhibiting a highly efficient integrated motor-pump design.

SUMMARY OF THE INVENTION

In fulfillment of the foregoing object and 1n accordance
with the present invention, a light-weight electric motor
driven fluid pump assembly 1s provided with a molded
thermoplastic housing of no more than two parts which form
a fluid impervious rotor chamber when assembled. A shaft 1s
journalled within the housing at opposite ends respectively
by said two housing parts and carries a rotor assembly
comprising a magnetic rotor forming a first part of an
clectric motor and a fluid impeller driven thereby. The
housing parts also define fluid and inlet discharge ports in
communication with the rotor chamber adjacent the impeller
and one of the housing parts which defines a portion of the
rotor chamber has a relatively thin walled tubular ID)
confliguration with a cylindrical exterior surface 1n coaxial
relationship with the magnetic rotor in the rotor chamber. An
annular stator forming a second motor part 1s disposed on or
about said exterior surface for magnetic co-operation with
the rotor. Thus, the motor and pump are effectively inte-
orated and there 1s no penetration of the housing other than
the magnetic cooperation between the rotor mounted within
the housing and the stator mounted externally thereof.

The two parts of the housing are jommed 1n assembled
relationship at mating surfaces and may be provided with a
single continuous static seal between said surfaces, this of
course constituting the most reliable of sealing arrange-
ments. Preferably, however, there 1s no seal whatsoever
between the two housing parts and, instead, the parts are
joined 1n assembled relationship by a continuous weld, thus
dispensing with the need for even a simple static seal. In
order to facilitate effective fluid tight welding, one of the
housing parts may be provided with a small continuous
raised bead on 1ts mating surface and the other of the parts
may have a small continuous groove which receives and
complements the bead. Finally, various welding techniques
may be employed but in the presently preferred construction
the two housing parts are secured 1n assembled relationship
employing a sonic welding technique.
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2
DRAWINGS

FIG. 1 1s a perspective view 1n section of an improved
motor-pump assembly constructed in accordance with the
present 1nvention.

FIG. 2 1s an exploded perspective view of the motor-pump
assembly of FIG. 1.

FIG. 3 1s a side view 1 section of a second embodiment
of a motor-pump assembly of the present invention.

FIG. 4 1s an exploded view of the motor-pump assembly
of FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring particularly to FIGS. 1 and 2, a motor pump
assembly 1n accordance with the present mnvention 1s 1ndi-
cated generally at 10 and comprises first and second housing
parts 12 and 14 shown in FIG. 1 1n assembled relationship
and 1n FIG. 2 1n an exploded view prior to assembly. The
parts have mating flat surfaces 16 and 18 with the surface 16
having a continuous groove 20 and the surface 18 a con-
tinuous bead 22. The groove 20 and bead 22 are comple-
mentary to facilitate welding with the parts 1n assembled
relationship as shown 1n FIG. 1. Various welding techniques
may be employed but sonic welding 1s preferred and results
in a fluid tight joint thus dispensing with the need for even
a static seal between the parts 12 and 14.

With the housing parts 12 and 14 1n assembled
relationship, they cooperatively define a fluid impervious
rotor chamber 24. Stationary shaft 26 is journalled at a lower
end portion 28 1n the housing part 14 and at an upper end
portion 30 1n the upper housing part 12. Rotor assembly
indicated generally at 32 1s carried by the shaft 26 and
comprises an annular magnetic rotor 34 which forms a first
part of an electric motor and a fluid impeller 36 driven by the
rotor 34. An annular rotor support member 38 1s also
interposed between the rotor 34 and the impeller 36 with
impeller blades 38 provided at an upper end portion of the
impeller. An impeller chamber 40 defined 1n an upper end
portion of the housing part 14 communicates with an axial
inlet port 42 and a radial discharge port 44, with the chamber
40 taking the configuration of a conventional scroll between
its central portion and the discharge port 44.

The lower housing part 14 also has a depending thin
walled portion 46 disposed about the rotor 34 and which has
a smooth exterior surface for mounting an annular stator 48
forming a second part of the electric motor which drives the
pump 1mpeller 36. The stator 48 may be mounted on and
about the cylindrical portion 46 by means of press {itting,
adhesive bonding etc.

As will be apparent, a magnetic interaction between the
rotor 34 and stator 48 will result 1n the desired rotation of the
rotor, and the pump impeller including the blades 38. Fluid
entering the assembly at the inlet 42 will be largely con-
tained within the impeller chamber 40 but may also enter the
chamber 24 there beneath so that the rotor 34, support 38,
and the lower portion of the impeller will be 1mmersed 1n
fluid. The stator 48, on the other hand, 1s 1n a dry exterior
location but nevertheless fully co-operative with the rotor
34. No seals of either the static or dynamic type are required.

FIGS. 3 and 4 illustrate a motor-pump assembly 10a
substantially 1dentical with the motor assembly 10 of FIGS.
1 and 2 except for the provision of a flange 50 on the

impeller. The flange 50 forms one side (the floor as shown)
of an 1mpeller or scroll housing 40a with the operation of the
assembly remaining the same as 1n FIGS. 1 and 2. Fluid 1s
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largely contained 1n the housing 40a but limited flow from
the scroll-impeller housing 40 downwardly about the
flange 50 1nto the rotor chamber 24a results in immersion of
the rotor 34a, the impeller 36a, and the rotor support 394 1n
the fluid being pumped by the 1mpeller blades 38a . Thus,
the parts within the housing portion 46a are immersed 1n
fluid being pumped as in FIGS. 1 and 2 above whereas stator
48a 1s 1n a dry environment and yet co-operates fully with
the rotor 34.

Contrary to the location of the impeller housing 1n the
embodiment of FIGS. 1 and 2, in 3 and 4 the housing is
defined within the upper housing part 12¢ and communi-
cates 1nternally with the discharge opening 44a . In assem-
bling the housing parts 12a and 14a a weld 1s provided at 52
and may be of the sonic type as above. With a fluid tight
weld at 52 there 1s no need for seals of either the static or
dynamic type as in FIGS. 1 and 2.

As will be apparent from the foregoing, the integrated
motor-pump assembly of the present ivention 1s of a
desirably simple construction comprising only two housing
parts, a rotor assembly and a stator. The assembly operation
can be completed 1n a most efficient manner and when the
parts have been welded together at their mating surfaces a
fluid 1impervious chamber 1s provided with no seals of any
kind. The molded thermoplastic of the preferred light-
welght construction of housing parts results 1 over-all
light-weight construction of the assembly and together with
the simplified design of the assembly results in highly
ciicient operation and a long service life.

What 1s claimed 1s:

1. A light-weight electric motor driven fluid pump assem-
bly having a thermoplastic housing of no more than two
parts moldable 1n a conventional molding process employ-
ing straight and/or side pulls and which form a fluid 1imper-
vious rotor chamber when assembled, a shaft wholly within
said chamber carrying a rotor assembly wholly within said
chamber and comprising a magnetic rotor forming a first
part of an electric motor and a fluid impeller driven thereby
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thus eliminating requirement for a dynamic seal, said hous-
ing parts also defining fluid inlet and discharge ports in

communication with said rotor chamber adjacent said
impeller, and one of said housing parts defining a portion of
said rotor chamber having a relatively thin-walled tubular
confliguration with a cylindrical exterior surface 1n coaxial
relationship with said magnetic rotor, and a cylindrical
motor stator disposed on and about said exterior surface for
magnetic cooperation with said rotor as a second motor part.

2. A light-weight electric motor driven fluid pump assem-
bly as set forth 1in claim 1 wherein said two parts of said
housing are jomned in assembled relationship at mating
surfaces by a continuous plastic weld thus dispensing with
the need for a separate seal between said parts.

3. A light-weight electric motor driven fluid pump assem-
bly as set forth 1n claim 2 wherein one of said housing parts
has a small continuous raised bead on its mating surface, and
wherein the other of said housing parts has a small continu-
ous groove which complements said bead on said mating
surface of said other part for effective fluid tight welding.

4. A light-weight electric motor driven fluid pump assem-
bly as set forth 1n claim 2 wherein a sonic weld 1s provided
between said housing parts.

5. A light-weight electronic motor driven fluid pump
assembly as set forth 1n claim 2 wherein one housing part
defines a scroll housing and a discharge opening communi-
cating therewith, the impeller blades being located within
said scroll housing and discharging radially to the discharge
opening, and wherein the other housing part defines an 1nlet
opening also 1n communication with said impeller blades.

6. A light-weight electric motor driven fluid pump assem-
bly as set forth in claim 1 wherein one housing part defines
an 1nlet opening, a discharge opening, and a scroll housing,
with the impeller blades 1n the scroll housing, and wherein
the impeller carries an annular flange that forms a part of one
side of the scroll housing adjacent the rotor chamber.
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